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On the cover: The background gradient map represents the 2013 annual total mercury wet deposition flux (micrograms per square 
meter, µg/m2) over the continental United States, as measured by the Mercury Deposition Network (MDN) and using the PRISM 
precipitation data. The circles represent the 2013 annual methyl mercury wet deposition flux (µg/m2) as measured by the MDN.
When referencing maps or information in this report, please use the citation: National Atmospheric Deposition Program, 2014. 
National Atmospheric Deposition Program 2013 Annual Summary. NADP Data Report 2014-01. Illinois State Water Survey, 
University of Illinois at Urbana-Champaign, IL.
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4Highlights:
• During 2013, 208 journal articles and reports 
were published using the NADP data.
• Two new text books used NADP information 
during 2013: (Millard’s Probability, Statistics 
and Information, and Harris’ Exploring Chemical 
Analysis [in Chinese]) as well as two dissertations 
and one thesis (Hale, Arizona State University; 
Fleming, Virginia Polytechnic Institute and State 
University; Jones, Virginia Polytechnic Institute 
and State University). 
• Methyl mercury wet deposition data were first 
published in an NADP annual summary. See the 
cover and page 22 for more information.
• The NADP’s Fall Meeting and Scientific 
Symposium was held in Park City, UT 
(Oct. 8-11, 2013) and focused on “Western U.S. 
Monitoring and Analysis: Progress and Current 
Issues”. The meeting included 90 attendees 
(attendance was limited by the federal government 
shutdown), eight sessions, 44 oral presentations, 
and 37 posters. A webcast of the presentations was 
provided, an NADP first. On Friday, October 11, 
a special Nitrogen Flux Workshop was held. The 
workshop included discussions of U.S. nitrogen 
flux budgets, the increasing importance of ammo-
nia, and the flux of organic nitrogen. See the 
NADP website for presentations  
(http://nadp.isws.illinois.edu/conf/2013).
• The 2014 Spring NADP Meeting was held in Ft. 
Lauderdale, FL on April 14-17, 2014. 
2013 Highlights
The National Atmospheric Deposition Program 
(NADP) provides fundamental measurements that 
support informed decisions on environmental issues 
related to precipitation and atmospheric deposition 
chemistry, as well as atmospheric mercury and ammo- 
nia. NADP data are relevant to scientists, educators, 
policymakers, and the public. All data are available 
via the NADP website (http://nadp.isws.illinois.edu). 
Products available on this site include seasonal and 
annual averages, time series trend plots, and maps of 
concentration and deposition.
The NADP is composed of five networks, includ- 
ing the National Trends Network (NTN), the 
Atmospheric Integrated Research Monitoring 
Network (AIRMoN), the Mercury Deposition 
Network (MDN), the Atmospheric Mercury Network 
(AMNet), and the Ammonia Monitoring Network 
(AMoN). The table below summarizes the number of 
measurements made by each network in 2013.
The NADP website is the primary tool for dissemi-
nating data from the five NADP networks. In 2013, 
there were more than 26,000 registered users. Data 
were downloaded 27,800 times by agencies, universi-
ties, and K-12 schools, and our maps were downloaded 
more than 22,500 times.
Summary of Network Measurements, 2013
Network Measurements Period No. of sites 
NTN 14,050 weekly 271 
MDN 6,008 weekly 109 
AIRMoN 977 daily 6
AMNet 46,520 hourly 18 
AMoN 1,658 two week 64 
5• NADP began assisting Asian scientists to develop 
the Asia Pacific Mercury Monitoring Network, a 
wet deposition observation network for mercury. 
Further support is provided through U.S. EPA 
and EPA-Taiwan.
• The Total Deposition Subcommittee (TDep) 
continued to develop a methodology to estimate 
total nitrogen and sulfur total deposition by inte-
grating atmospheric measurements and modeled 
deposition velocity. Wet deposition observations 
from NADP, air concentrations from the Clean 
Air Status and Trends Network (CASTNET), 
the Ammonia Monitoring Network (AMoN), 
and the SouthEastern Aerosol Research and 
Characterization (SEARCH) network are com-
bined with modeled deposition velocities using 
the Community Multiscale Air Quality (CMAQ) 
model. Results are described in Schwede and Lear, 
Atmospheric Environment, 2014 (92): 207-220.
• The NADP continued to scan historic field 
records as a long-term archive.
• The upcoming 2014 Fall Meeting and Scientific 
Symposium will be held in Indianapolis, IN 
(Oct. 21-24, 2014).
• The NADP continued to convert its precipitation 
gages to an all-digital network, originating with 
a Technical Committee decision in 2006. As of 
October 2014, the wet deposition networks are 
now 90% digital, with 264 sites of 316 locations 
using a digital raingage.
• Preparation began for NTN sites at Florida 
Agricultural and Mechanical University (FAMU) 
and North Carolina Agricultural and Technical 
University (NCA&T), both of which are 1890 
Land Grant Universities. 
• The Mercury Litterfall Initiative continued opera-
tion in 2013 with 14 sites collecting litterfall (leaves, 
twigs, etc.) for measurement of mercury by the 
U.S. Geological Survey. See the map below for sites 
operating in 2013. More information is available 
at http://nadp.isws.illinois.edu/newissues/litterfall.
Sites monitoring mercury in leaf litterfall in 2013 as part of a special study initiative.
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6In October 1992, the AIRMoN was formed from 
the Multistate Atmospheric Power Production 
Pollution Study (MAP3S), which was operated by 
the Department of Energy and the National Oceanic 
and Atmospheric Administration (NOAA). MAP3S 
measured both wet deposition and estimated dry 
deposition (since discontinued) of the same NADP 
analytes. AIRMoN sites collect samples daily when 
precipitation occurs, and are analyzed for the same 
analytes as NTN samples.
In January 1996, the NADP established the MDN, 
the third network in the organization. The MDN 
was formed to provide data on the wet deposition of 
mercury to surface waters, forested watersheds, and 
other receptors.
In October 2009, AMNet joined the NADP as its 
fourth network. AMNet measures the concentration 
of atmospheric mercury.
In October 2010, AMoN joined the NADP, measur-
ing atmospheric ammonia concentrations using passive 
samplers on a two-week basis.
SAES project NRSP-3 was renewed in 2009. It offers  
a unique opportunity for cooperation among scientists 
from land-grant and other universities, government 
agencies, and non-governmental organizations. It 
provides a framework for leveraging the resources of 
more than 250 agencies to address contemporary and 
emerging issues of national importance.
Maps on the facing page show active sites in each of 
the five networks, and the length of time that each 
site has been operating. As of the end of 2013, there 
are 20 NTN sites that have been operating for each of 
NADP’s 35 years of operation. The bar chart shows the 
number of annual samples collected by each network 
and year since 1978, along with the cumulative num-
ber of samples in each network.
The NADP was established in 1977 under State 
Agricultural Experiment Station (SAES) leadership to 
address the problem of atmospheric deposition and its 
effects on agricultural crops, forests, rangelands, sur- 
face waters, and other natural and cultural resources. 
In 1978, sites in the NADP precipitation chemistry 
network first began collecting weekly, wet-only deposi-
tion samples. Chemical analysis was performed at 
the Illinois State Water Survey’s Central Analytical 
Laboratory (CAL), located at the University of Illinois, 
Urbana-Champaign. The network was established to 
provide data on amounts, temporal trends, and geo-
graphic distributions of the atmospheric deposition of 
acids, nutrients, and base cations by precipitation.
Initially, the NADP was organized as SAES North 
Central Regional Project NC-141, which all four SAES 
regions further endorsed in 1982 as Interregional 
Project IR-7. A decade later, IR-7 was reclassified as 
National Research Support Project No. 3 (NRSP-3), 
which it remains. NRSP projects are multistate activi-
ties that support research on topics of concern to more 
than one state or region of the country. Multistate 
projects involve the SAES in partnership with the 
USDA  National Institute of Food and Agriculture 
and other universities, institutions, and agencies. In 
October 1981, the federally supported National Acid 
Precipitation Assessment Program (NAPAP) was 
established to increase understanding of the causes and 
effects of acidic precipitation. This program sought to 
establish a long-term precipitation chemistry network 
of sampling sites away from point source influences. 
Due to its experience in organizing and operating a 
national-scale network, the NADP agreed to coordi-
nate operation of NAPAP’s National Trends Network 
(NTN). To benefit from identical siting criteria and 
operating procedures and a shared analytical laboratory, 
NADP and NTN merged with the designation NADP/
NTN. This merger brought substantial new federal 
agency participation into the program. Many NADP/
NTN sites were supported by the USGS, NAPAP’s lead 
federal agency for deposition monitoring.
NADP Background
7a) Site longevity of active NADP sites in each network, and b) annual number of samples collected  
by each NADP network since 1978 (bar), including the cumulative number of samples (line).  
Counts for NTN, AIRMoN and MDN are weekly, AMoN are two week, and AMNet are site weeks sampled.
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8inverse distance weighting over 20 km around all 
NADP network sites (see the NADP website for specif-
ic information). PRISM precipitation data are strictly 
for the continental U.S., so the precipitation gradient 
north of the U.S./Canadian border is based solely on 
NADP precipitation data. The resulting precipitation 
map is used to generate the deposition maps.
The precipitation figure on the facing page has a con-
tinuous gradient of color from dark green (low values) 
to yellow (middle values) to dark red (high values). 
The dark green region begins at 0 centimeters (cm) 
ranging to over 200 cm (dark red). The concentration 
and deposition maps follow this same format, with 
specified units on each map. All maps back to 1994 are 
available in this format from the NADP website.
Notes for 2013 maps: 1) the ongoing drought along 
the West Coast is very evident, particularly along the 
Sierra Mountain Range. The lower precipitation is 
evident throughout the deposition maps, 2) due to the 
2013 federal government shutdown, it is estimated that 
twelve sites were unable to meet completeness criteria 
required for an annual aggregation. These sites would 
have been included in this summary if samples were 
collected during the shutdown period.
This map series is a principal product of the NADP. 
It summarizes the results of network operation for 
the most recent complete calendar year in map form. 
Additional maps and related geographic information 
are available on the NADP website. Black dots mark 
site locations that met NADP completeness criteria for 
2013 (see the NADP website for details). Open circles 
designate urban sites, defined as having at least 400 
people per square kilometer (km2) within a 15-km 
radius of the site. Other sites (e.g. Canadian sites) are 
too far removed from other observations to extend the 
contouring, and are represented as circles as well. 
The map contour surface represents a gridded inter-
polation. Grid points within 500 km of each site are 
used in computations. Urban sites do not contribute 
to the contour surface. Colors represent interpolated 
values of concentration, deposition, or precipita-
tion. Precipitation values are an adapted version of 
the U.S. precipitation grid developed by the PRISM 
Climate Group (“Parameter-elevation Regressions on 
Independent Slopes Model,” http://prism.oregonstate.
edu, Sept. 2014). These annual precipitation estimates 
incorporate point data, a digital elevation model, and 
expert knowledge of complex climatic extremes to 
produce continuous grid estimates.
NADP precipitation observations are used to supple-
ment the PRISM precipitation grids through an  
About the Maps
9Total annual precipitation for 2013, using precipitation measurements from the NADP and PRISM (in cm).
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10
The NTN is the largest North American network that 
provides a long-term record of precipitation chemistry. 
Sites are mostly located away from urban areas and 
point sources of pollution, although a few urban sites 
are present. Each site has a precipitation collector and 
raingage. The automated collector ensures sampling 
only during precipitation (wet-only sampling). Site 
operators follow standard operating procedures to help 
ensure NTN data comparability and representative-
ness across the network. Weekly samples are collected 
each Tuesday morning, using containers provided by 
the CAL. All samples are sent to the CAL for analysis 
of free acidity (H+ as pH), specific conductance, and 
calcium (Ca2+), magnesium (Mg2+), sodium (Na+), 
potassium (K+), sulfate (SO4
2-), nitrate (NO3
-), chlo-
ride (Cl-), bromide (Br-), and ammonium (NH4
+) ions. 
The CAL also measures orthophosphate ions (PO4
3-, 
the inorganic form), but only for quality assurance 
as an indicator of sample contamination. The CAL 
reviews field and laboratory data for accuracy and 
completeness, and flags samples that were mishandled, 
compromised by equipment failure, or grossly con-
taminated. Data from the NTN are available on the 
NADP website (http://nadp.isws.illinois.edu/ntn/). 
NTN Maps
The maps on pages 11 through 19 show precipita-
tion-weighted mean concentration and annual wet 
deposition for select acidic ions, nutrients, and base 
National Trends Network (NTN)
cations. Spatial variability in these species can be seen 
both on a regional and a national scale. In 2013, 197 
of the 266 active sites met NADP completeness crite-
ria. Concentration and deposition maps are included 
for SO4
2-, NO3
-, NH4
+, pH, Ca2+, Mg2+, Cl-, and Na+. 
Maps of Br- and K+ are not included in this report, but 
are available from the NADP website.
Maps for wet deposition of inorganic nitrogen (“N”, 
i.e., NO3
- + NH4
+) and nitrogen + sulfur (“N + S”) 
are also included. N + S (i.e., NO3
- + NH4
+ + SO4
2-) 
is mapped as hydrogen ion equivalents per hectare for 
the year (eq/ha).
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Sulfate ion concentration (top) and wet deposition (bottom), 2013.
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0.4
0.6 0.5
0.4
0.7
0.8
0.7
0.8
0.6
0.6
0.4
0.2
0.3
0.4
0.5
0.6
0.4
0.5
0.5
0.5
0.50.3
0.5 0.8
0.90.9
0.5
0.6
0.4
0.5
0.8
0.9
0.5
0.6
0.6
0.8
0.7
0.6
0.5
0.5
1.1
0.9
1.2
0.9
1.0
1.0
1.1
0.2
0.2
0.6
1.2 1.7
1.0
1.2
0.8 0.8
0.5
1.0
0.8
0.8
0.5
0.5
0.6
0.5
0.50.6
0.5
0.8
1.0
0.9
0.8
0.7
0.5
0.6
0.6
0.5
0.5
0.4
0.4
0.7
0.6
0.3
0.3
0.6
0.6
0.6
0.7
0.9
0.6
0.6
0.7
0.8
0.7
0.8
0.3
0.4
0.3
0.4
0.81.2 1.0 0.9
0.8
0.5
1.1
0.6
0.8
0.5
0.7
≥ 2.5
2.0
1.5
1.0
0.5
0
≥ 24
20
16
12
8
4
0
Sulfate as SO42-
(mg/L)
Sulfate as SO42-
(kg/ha)
Sites not pictured:
Alaska 01 0.1 mg/L
Alaska 02 0.2 mg/L
Alaska 03 0.1 mg/L
Alaska 97 0.3 mg/L
Puerto Rico 20 0.7 mg/L
British Columbia 22 1.0 mg/L
Saskatchewan 21 0.4 mg/L
Sites not pictured:
Alaska 01 1 kg/ha
Alaska 02 3 kg/ha
Alaska 03 <1 kg/ha
Alaska 97 2 kg/ha
Puerto Rico 20 31 kg/ha
British Columbia 22 22 kg/ha
Saskatchewan 21 1 kg/ha
12
Nitrate ion concentration (top) and wet deposition (bottom), 2013.
!
!
!
!
!
!!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
! !
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
! !
!!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
7
6
8
8
8
7
10
3
2
2
4
2
2
3
1
< 1
1
1
2
4
3
3
7
6
6
5
6
8
7
6
7
8
7
9
6
6
6
6
6
8
12
9
22
7
8
8
10
7 10
11
11
8
13
8
10
7 9
11
9
9
8
7 7
6
7
4
7
6
5
5
9
12
9
9
9
10
7
9
75
6
8 5
5
7
10
10
10
7
8
3
3
2
3
5
5
8
5
7
5
66
5 5
76
8
7
2
3
9
9
7
12
12
19
12
11
9
9
10
9
11
9
10
7
10
2
1
7
8 13
9
16
9 9
9
11
7
6
7
6
6
7
98
2
4
6
5
7
3
2
2
10
5
7
6
6
9
10
3
2
6
9
8
9
11
9
6
8
10
9
10
6
3
7
2
810
9 9
12
6
11
6
6
7
11
!
!
!
!
!
!!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
! !
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
! !
!!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
0.5
0.4
0.4
0.6
0.6
0.6
0.7
0.8
0.6
0.8
1.0
1.0
0.5
1.2
0.4
0.2
0.4
0.7
0.7
0.6
1.1
1.0
0.7
0.7
0.7
0.5
0.6
0.6
0.5
0.4
0.5
0.4
0.5
0.5
0.6
0.5
0.4
0.5
0.4
0.5
1.1
1.0
0.80.8
0.8
0.9
0.7
0.6
0.8 0.9
0.8
1.1
0.9
0.8
1.0
0.6
0.5 0.7
0.8
0.6
0.5
0.6
0.7 0.6
0.5
0.5
0.3
0.6
0.5
0.5
0.4
0.9
1.1
0.8
1.0
1.0
0.9
0.7
1.2
0.90.7
0.8
0.9 0.7
0.7
0.9
0.9
0.6
0.5
0.5
0.5
0.6
0.4
0.6
0.6
0.5
0.4
0.4
0.5
0.5
0.5
0.50.2
0.9 0.9
1.01.4
0.7
0.6
0.6
0.7
0.9
0.9
0.6
0.9
0.8
1.1
0.9
0.8
0.6
0.7
0.9
0.8
1.0
0.8
1.0
1.0
1.0
0.1
0.1
0.7
0.8 1.2
1.0
1.3
0.9 0.9
0.7
0.9
0.9
0.8
0.5
0.5
1.1
0.4
0.50.5
0.5
0.6
0.5
1.2
0.8
1.1
0.8
1.2
0.7
0.4
0.5
0.3
0.5
0.8
0.7
0.3
0.5
0.9
0.9
0.8
0.8
1.0
0.8
0.8
0.8
0.9
0.7
0.7
0.5
0.6
0.5
0.6
0.81.0 0.8 1.0
0.9
0.5
0.7
0.7
0.6
0.6
1
≥ 2.0
1.6
1.2
0.8
0.4
0
≥ 20
16
12
8
4
0
Nitrate as NO3-
(mg/L)
Nitrate as NO3-
(kg/ha)
Sites not pictured:
Alaska 01 0.1 mg/L
Alaska 02 0.1 mg/L
Alaska 03 0.1 mg/L
Alaska 97 0.1 mg/L
Puerto Rico 20 0.3 mg/L
British Columbia 22 0.1 mg/L
Saskatchewan 21 0.6 mg/L
Sites not pictured:
Alaska 01 1 kg/ha
Alaska 02 2 kg/ha
Alaska 03 <1 kg/ha
Alaska 97 1 kg/ha
Puerto Rico 20 11 kg/ha
British Columbia 22 2 kg/ha
Saskatchewan 21 2 kg/ha
13
Ammonium ion concentration (top) and wet deposition (bottom), 2013.
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!
1.8
1.8
4.6
3.5
2.5
2.4
4.6
0.9
1.1
0.5
1.4
0.6
1.1
0.8
0.2
< 0.1
0.3
0.8
0.8
1.1
1.2
2.1
2.6
1.3
2.7
0.9
2.1
2.2
1.4
2.2
1.6
1.4
1.5
1.7
1.3
1.2
2.3
1.2
3.1
2.6
7.8
5.4
0.91.3
3.5
4.8
3.5
4.3
4.4 5.0
6.7
5.1
4.7
6.5
4.1
3.6
2.9 2.4
3.6
3.1
3.0
2.2
1.9 2.2
1.7
2.2
1.2
2.3
1.6
1.4
1.2
4.0
5.9
3.7
4.8
3.7
4.5
3.5
5.9
3.72.8
3.1
5.2 3.2
3.2
4.0
4.4
3.2
2.5
2.3
2.5
1.3
1.0
1.1
2.9
2.3
1.8
2.8
1.3
4.2
5.7
2.22.1
2.6 3.9
6.15.1
2.1
2.1
0.9
1.0
2.6
4.3
2.1
3.4
3.4
5.4
3.6
3.2
2.6
2.4
3.6
4.1
3.5
3.8
5.0
4.5
4.5
0.3
0.6
2.8
2.4 4.6
2.4
5.0
3.0 4.3
2.7
3.1
2.2
4.8
2.0
2.0
3.5
2.6
2.92.9
0.6
1.8
2.1
2.5
2.9
3.0
0.6
0.8
3.2
1.3
2.1
3.2
2.0
3.0
3.0
0.9
1.8
3.4
4.9
4.4
5.3
7.2
5.0
4.7
5.1
5.1
2.2
2.8
2.0
1.3
2.3
1.2
2.93.5 2.7 3.1
4.4
4.3
4.4
2.1
1.7
2.5
4.8
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!
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!
!
0.11
0.12
0.25
0.28
0.19
0.2
0.34
0.25
0.3
0.28
0.38
0.35
0.31
0.35
0.09
0.05
0.19
0.55
0.3
0.16
0.43
0.63
0.26
0.16
0.33
0.1
0.2
0.18
0.1
0.15
0.11
0.07
0.1
0.09
0.13
0.1
0.16
0.1
0.2
0.17
0.73
0.57
0.490.5
0.41
0.51
0.33
0.26
0.5 0.45
0.47
0.51
0.49
0.42
0.52
0.24
0.2 0.18
0.29
0.19
0.19
0.17
0.18 0.19
0.15
0.18
0.1
0.2
0.13
0.12
0.09
0.39
0.53
0.34
0.53
0.43
0.39
0.35
0.79
0.470.37
0.4
0.64 0.46
0.4
0.49
0.41
0.21
0.13
0.15
0.17
0.29
0.12
0.29
0.57
0.24
0.13
0.12
0.11
0.31
0.5
0.180.08
0.48 0.73
0.831.22
0.17
0.19
0.24
0.26
0.26
0.44
0.18
0.24
0.23
0.32
0.28
0.22
0.19
0.2
0.33
0.37
0.32
0.35
0.47
0.62
0.47
0.02
0.1
0.27
0.24 0.45
0.28
0.4
0.3 0.46
0.22
0.24
0.27
0.65
0.14
0.15
0.68
0.18
0.150.19
0.2
0.29
0.19
0.63
0.35
1.0
0.26
0.63
0.21
0.11
0.17
0.18
0.15
0.25
0.22
0.1
0.41
0.48
0.48
0.48
0.51
0.7
0.47
0.59
0.52
0.45
0.17
0.2
0.16
0.34
0.17
0.33
0.270.34
0.25 0.37
0.34
0.35
0.29
0.22
0.17
0.23
0.42
≥ 1.00
0.80
0.60
0.40
0.20
0
≥ 6.0
5.0
4.0
3.0
2.0
1.0
0
Ammonium as NH4+
(mg/L)
Ammonium as NH4+
(kg/ha)
Sites not pictured:
Alaska 01 0.04 mg/L
Alaska 02 0.01 mg/L
Alaska 03 0.02 mg/L
Alaska 97 0.04 mg/L
Puerto Rico 20 0.04 mg/L
British Columbia 22 0.04 mg/L
Saskatchewan 21 0.25 mg/L
Sites not pictured:
Alaska 01 0.1 kg/ha
Alaska 02 0.3 kg/ha
Alaska 03 0.1 kg/ha
Alaska 97 0.3 kg/ha
Puerto Rico 20 1.7 kg/ha
British Columbia 22 0.8 kg/ha
Saskatchewan 21 0.9 kg/ha
14
Inorganic nitrogen wet deposition from nitrate and ammonium (top) 
and nitrogen plus sulfur wet deposition from nitrate, ammonium, and sulfate (bottom), 2013.
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!
3.0
2.9
5.4
4.5
3.7
3.4
5.7
1.4
1.4
0.8
1.9
0.8
1.3
1.3
0.3
< 0.1
0.4
0.8
1.0
1.7
1.6
2.3
3.5
2.2
3.3
1.8
3.0
3.4
2.7
3.2
2.9
2.9
2.9
3.4
2.5
2.4
3.2
2.3
3.8
3.8
8.7
6.3
1.01.6
4.3
5.5
4.5
5.5
5.1 6.1
7.7
6.3
5.5
7.9
4.9
5.0
3.9 3.9
5.2
4.5
4.3
3.5
3.0 3.2
2.7
3.2
1.9
3.3
2.6
2.2
2.1
5.1
7.3
4.9
5.7
4.9
5.6
4.4
6.6
4.43.4
3.8
5.7 3.5
3.7
4.7
5.6
4.7
4.3
3.3
3.8
1.6
1.4
1.4
2.9
2.9
2.5
4.0
2.2
4.9
5.6
3.12.9
3.1 4.2
6.45.3
3.5
3.1
1.2
1.4
4.0
5.2
3.2
5.4
5.3
8.4
5.4
5.1
4.1
3.9
5.0
5.2
5.3
4.9
6.2
5.1
5.7
0.7
0.6
3.8
3.7 6.4
3.8
7.5
4.3 5.3
4.1
4.9
3.4
5.1
3.1
3.0
4.0
3.5
4.34.1
0.8
2.3
3.0
3.0
3.8
3.1
0.9
1.0
4.7
2.2
3.2
3.8
3.0
4.4
4.6
1.4
2.0
4.1
5.8
5.1
6.0
8.0
5.9
5.1
5.8
6.2
3.7
4.4
2.9
1.6
3.3
1.4
4.15.0 4.1 4.3
6.2
4.6
5.9
3.1
2.7
3.6
6.3
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!
!
!
!
!
!
!
!
!
!
!
!
418
396
587
517
465
401
634
127
127
74
182
81
108
118
29
4
35
67
96
167
141
196
318
221
302
178
321
364
359
401
382
409
339
469
330
314
380
329
429
442
828
619
90139
469
574
499
677
518 631
846
722
600
841
483
571
455 458
606
532
538
376
382 357
342
395
207
346
277
234
275
504
741
482
593
501
572
438
590
411313
339
509 322
334
455
586
546
642
428
467
153
131
126
255
302
341
489
280
502
524
345360
283 386
591458
377
371
122
140
459
557
341
574
558
875
575
535
435
420
609
580
663
540
659
519
620
102
69
412
510 812
444
841
477 531
423
615
386
488
372
367
349
399
496480
96
264
440
292
409
269
88
89
520
271
358
404
333
482
491
154
171
388
549
489
590
751
560
456
548
629
463
532
283
147
326
131
478626 518 466
652
457
776
346
362
367
630
≥ 8.0
6.0
4.0
2.0
0
≥ 750
600
450
300
150
0
N
(kg/ha)
S + N
(eq/ha)
Sites not pictured:
Alaska 01 0.2 kg/ha
Alaska 02 0.8 kg/ha
Alaska 03 0.1 kg/ha
Alaska 97 0.4 kg/ha
Puerto Rico 20 3.9 kg/ha
British Columbia 22 1.1 kg/ha
Saskatchewan 21 1.2 kg/ha
Sites not pictured:
Alaska 01 28 eq/ha
Alaska 02 126 eq/ha
Alaska 03 20 eq/ha
Alaska 97 76 eq/ha
Puerto Rico 20 920 eq/ha
British Columbia 22 551 eq/ha
Saskatchewan 21 118 eq/ha
15
Hydrogen ion concentration as pH (top) and wet deposition (bottom), 2013.  
Typically, a precipitation pH of less than 5.1 is considered acidic.
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5.0
5.0
5.3
5.2
5.1
5.2
5.5
5.5
5.7
5.6
5.5
5.5
5.7
5.3
5.3
5.5
5.5
6.1
5.7
5.5
5.3
6.0
5.4
5.2
5.5
5.4
5.3
5.1
5.0
5.2
5.0
5.0
5.1
5.0
5.1
5.0
5.1
5.0
5.3
5.1
6.1
5.6
5.95.6
5.2
5.4
5.3
5.1
5.5 5.4
5.3
5.5
5.2
5.5
6.0
5.1
5.1 5.0
5.0
5.1
5.1
5.0
4.8 5.1
5.0
5.0
5.3
5.1
5.1
5.1
5.1
5.2
5.3
5.2
5.1
5.2
5.3
5.4
5.9
5.55.7
5.7
5.9 5.8
5.7
5.4
5.6
5.1
4.9
5.1
5.1
5.6
5.4
5.7
5.9
5.3
5.2
5.2
5.1
5.2
5.8
5.15.2
5.9 6.2
6.46.5
5.0
5.0
5.5
5.8
4.9
5.1
5.1
4.9
5.0
5.0
5.0
5.0
5.1
5.0
4.9
5.1
4.8
5.1
5.2
6.0
5.7
5.3
5.5
5.1
5.0 5.0
4.8
5.0
5.0 5.3
5.0
4.9
5.0
5.2
5.0
5.1
6.0
5.2
5.15.2
5.5
5.6
5.0
6.1
5.5
6.2
5.4
5.4
5.0
5.1
5.0
5.2
5.1
5.1
5.1
5.3
5.9
5.5
5.5
5.5
5.6
5.7
5.6
5.8
5.8
5.4
4.9
4.9
5.4
5.6
5.4
5.6
5.04.9 4.8 5.0
5.0
5.5
4.9
5.1
5.0
5.1
5.2
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!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
0.18
0.14
0.1
0.07
0.1
0.07
0.04
0.01
0.01
< 0.01
0.01
< 0.01
0.01
0.01
0.01
< 0.01
0.01
< 0.01
< 0.01
0.02
0.01
< 0.01
0.04
0.05
0.02
0.04
0.06
0.1
0.13
0.09
0.13
0.19
0.11
0.19
0.09
0.13
0.11
0.12
0.08
0.11
0.01
0.02
< 0.010.01
0.05
0.04
0.06
0.14
0.03 0.05
0.08
0.03
0.06
0.04
0.01
0.12
0.1 0.15
0.12
0.14
0.14
0.12
0.15 0.1
0.11
0.13
0.07
0.1
0.1
0.08
0.11
0.07
0.06
0.07
0.06
0.05
0.06
0.04
0.01
0.020.01
0.02
0.01 0.01
0.02
0.03
0.03
0.11
0.26
0.12
0.13
0.01
0.04
0.01
0.01
0.05
0.09
0.16
0.09
0.08
0.02
0.090.15
0.01 < 0.01
< 0.01< 0.01
0.13
0.11
0.01
0.01
0.13
0.07
0.1
0.17
0.15
0.18
0.14
0.15
0.12
0.12
0.14
0.1
0.19
0.08
0.07
0.01
0.02
0.07
0.02
0.08
0.11 0.1
0.13
0.11
0.09 0.05
0.11
0.15
0.09
0.05
0.13
0.1
< 0.01
0.1
0.150.11
0.01
0.02
0.12
< 0.01
0.03
< 0.01
0.01
< 0.01
0.14
0.1
0.12
0.1
0.1
0.1
0.12
0.05
0.01
0.02
0.03
0.03
0.03
0.02
0.03
0.01
0.02
0.04
0.15
0.16
0.05
0.01
0.05
0.01
0.110.12 0.16 0.09
0.12
0.04
0.19
0.09
0.09
0.08
0.08
≤ 4.1
4.5
4.9
5.3
≥ 5.7
5.1
≥ 0.50
0.40
0.30
0.20
0.10
0
pH
H+
(kg/ha)
Sites not pictured:
Alaska 01 0.02 kg/ha
Alaska 02 0.11 kg/ha
Alaska 03 0.02 kg/ha
Alaska 97 0.05 kg/ha
Puerto Rico 20 0.26 kg/ha
British Columbia 22 0.96 kg/ha
Saskatchewan 21 0.01 kg/ha
Sites not pictured:
Alaska 01 5.3
Alaska 02 5.2
Alaska 03 5.3
Alaska 97 5.1
Puerto Rico 20 5.2
British Columbia 22 4.4
Saskatchewan 21 5.5
16
Calcium ion concentration (top) and wet deposition (bottom), 2013.
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!
1.1
1.2
1.2
2.2
2.2
1.6
3.4
0.7
0.4
0.7
1.3
0.6
0.3
0.2
0.1
0.0
0.1
0.1
0.6
2.6
0.5
0.7
1.5
1.1
3.3
2.7
4.6
0.6
1.2
1.2
1.2
1.1
1.3
1.5
1.5
0.9
0.7
1.1
0.8
1.1
5.9
4.2
0.60.6
1.6
3.2
2.0
1.9
2.3 2.2
2.9
5.9
2.2
5.0
3.8
2.0
1.4 1.4
2.4
1.5
1.4
0.6
0.9 0.6
0.7
0.6
0.8
0.4
0.5
0.5
0.5
1.9
2.5
1.8
1.6
1.4
2.2
1.5
2.9
1.31.8
1.6
2.6 1.4
1.4
1.6
3.3
2.2
1.7
1.1
1.9
0.8
0.4
0.6
0.9
0.5
0.9
1.2
0.8
0.7
0.6
0.60.5
1.6 1.6
4.23.1
0.5
0.8
0.8
2.1
1.0
1.0
0.6
1.1
1.3
2.0
1.4
0.9
1.0
0.8
1.8
1.8
1.9
1.4
2.2
3.7
5.3
0.3
0.2
0.7
1.8 3.4
0.9
3.1
1.2 1.3
0.8
1.6
0.9
0.9
0.8
1.1
1.8
1.0
1.41.7
1.4
3.0
1.9
2.9
3.1
1.9
1.9
1.4
1.1
0.7
0.5
0.7
0.7
1.2
1.2
0.3
0.5
1.5
1.9
1.8
2.2
2.9
2.3
2.5
2.4
2.8
1.2
1.7
1.6
0.9
1.8
0.8
1.11.7 1.0 1.2
1.4
0.5
2.3
0.7
0.9
0.7
1.8
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!
0.07
0.08
0.07
0.18
0.16
0.13
0.26
0.18
0.1
0.33
0.34
0.38
0.07
0.1
0.06
0.03
0.05
0.06
0.23
0.38
0.17
0.22
0.15
0.14
0.41
0.29
0.44
0.05
0.09
0.08
0.08
0.06
0.08
0.08
0.14
0.08
0.05
0.09
0.05
0.07
0.55
0.45
0.330.22
0.19
0.34
0.19
0.11
0.26 0.2
0.2
0.59
0.24
0.32
0.48
0.13
0.1 0.11
0.19
0.09
0.09
0.05
0.08 0.05
0.06
0.05
0.06
0.04
0.05
0.04
0.04
0.18
0.22
0.16
0.18
0.17
0.2
0.15
0.39
0.160.23
0.21
0.32 0.2
0.17
0.2
0.31
0.15
0.09
0.08
0.13
0.18
0.05
0.15
0.18
0.05
0.07
0.06
0.07
0.05
0.05
0.050.02
0.29 0.3
0.570.73
0.04
0.07
0.22
0.52
0.1
0.11
0.06
0.08
0.09
0.12
0.11
0.06
0.07
0.07
0.17
0.16
0.17
0.13
0.2
0.52
0.56
0.02
0.03
0.07
0.18 0.33
0.11
0.24
0.12 0.14
0.07
0.13
0.11
0.12
0.06
0.08
0.35
0.07
0.070.11
0.45
0.47
0.17
0.72
0.37
0.64
0.81
1.05
0.07
0.06
0.04
0.04
0.05
0.11
0.09
0.03
0.12
0.22
0.19
0.19
0.22
0.28
0.21
0.32
0.24
0.25
0.1
0.12
0.13
0.23
0.13
0.21
0.10.17 0.09 0.15
0.11
0.04
0.15
0.07
0.09
0.06
0.15
≥ 0.50
0.40
0.30
0.20
0.10
0
≥ 3.0
2.5
2.0
1.5
1.0
0.5
0
Ca2+
(mg/L)
Ca2+
(kg/ha)
Sites not pictured:
Alaska 01 0.04 mg/L
Alaska 02 0.02 mg/L
Alaska 03 0.02 mg/L
Alaska 97 0.03 mg/L
Puerto Rico 20 0.14 mg/L
British Columbia 22 0.04 mg/L
Saskatchewan 21 0.17 mg/L
Sites not pictured:
Alaska 01 0.2 kg/ha
Alaska 02 0.4 kg/ha
Alaska 03 0.1 kg/ha
Alaska 97 0.2 kg/ha
Puerto Rico 20 5.8 kg/ha
British Columbia 22 0.9 kg/ha
Saskatchewan 21 0.6 kg/ha
17
Magnesium ion concentration (top) and wet deposition (bottom), 2013.
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!
!
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!
!
0.3
0.3
0.3
0.5
0.3
0.2
0.3
0.1
0.1
< 0.1
0.1
0.1
< 0.1
0.2
< 0.1
< 0.1
< 0.1
< 0.1
< 0.1
0.2
0.1
0.1
0.2
0.1
0.2
0.2
0.2
0.2
0.5
1.0
0.6
0.8
0.5
0.8
0.8
0.4
0.4
1.2
0.3
0.4
0.6
0.4
0.10.1
0.2
0.6
0.2
0.3
0.3 0.3
0.4
0.7
0.3
0.4
0.3
0.3
0.2 0.2
0.3
0.2
0.6
0.2
0.1 0.3
0.7
0.7
0.1
0.1
0.1
0.1
0.8
0.3
0.4
0.3
0.3
0.3
0.3
0.3
0.3
0.20.2
0.3
0.3 0.2
0.2
0.2
0.3
0.4
1.1
0.4
0.3
0.1
0.1
0.1
0.2
0.3
1.3
0.3
0.6
0.2
0.4
0.30.2
0.3 0.6
0.30.2
0.1
0.9
0.1
0.2
0.2
0.2
0.1
0.2
0.2
0.3
0.2
0.2
0.1
0.2
0.3
0.3
0.3
0.2
0.4
0.3
0.4
0.4
0.2
0.1
0.3 0.9
0.1
0.6
0.2 0.2
0.2
0.2
0.1
0.2
0.4
0.4
0.2
0.2
0.20.3
< 0.1
0.2
0.3
0.2
0.2
0.3
0.1
0.1
0.3
0.2
0.2
0.2
0.1
0.2
0.2
0.2
0.1
0.2
0.3
0.3
0.3
0.4
0.3
0.4
0.3
0.4
0.2
0.2
0.2
0.1
0.2
0.1
0.20.2 0.1 0.2
0.4
0.3
0.4
0.2
1.6
0.2
0.2
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!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
21
21
16
38
25
19
25
36
18
23
23
33
12
90
24
14
9
18
17
29
21
21
16
15
27
22
23
19
36
67
37
40
35
44
80
30
26
98
19
24
58
39
3527
26
63
22
19
30 31
25
74
34
27
32
20
15 13
27
14
40
15
11 22
62
56
8
11
9
10
59
27
37
24
30
29
29
25
41
2331
34
35 23
26
27
32
29
56
25
23
25
8
17
32
35
95
15
53
17
33
257
46 114
3858
10
78
21
44
15
17
10
13
13
19
17
12
10
19
29
27
27
21
36
37
41
26
34
12
26 84
15
45
22 25
18
17
18
27
26
30
32
12
1020
15
24
24
47
26
88
56
92
18
13
13
12
11
20
12
22
18
29
27
30
30
40
29
46
30
39
14
15
14
25
17
30
1721 13 22
32
21
26
16
158
21
20
≥ 60
50
40
30
20
10
0
≥ 1.0
0.8
0.6
0.4
0.2
0
Mg2+
(µg/L)
Mg2+
(kg/ha)
Sites not pictured:
Alaska 01 8 µg/L
Alaska 02 13 µg/L
Alaska 03 6 µg/L
Alaska 97 30 µg/L
Puerto Rico 20 182 µg/L
British Columbia 22 14 µg/L
Saskatchewan 21 43 µg/L
Sites not pictured:
Alaska 01 <0.1 kg/ha
Alaska 02 0.3 kg/ha
Alaska 03 0.3 kg/ha
Alaska 97 0.2 kg/ha
Puerto Rico 20 7.6 kg/ha
British Columbia 22 0.3 kg/ha
Saskatchewan 21 0.2 kg/ha
18
Chloride ion concentration (top) and wet deposition (bottom), 2013.
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3.9
3.9
2.5
3.3
2.9
1.5
2.1
0.2
0.8
0.2
0.4
0.3
0.3
2.8
0.6
0.1
0.1
0.2
0.1
0.4
0.1
0.1
0.4
0.3
0.3
0.5
0.5
2.6
6.1
13.9
7.0
10.3
6.8
11.0
11.8
4.8
5.2
17.7
2.7
4.8
1.0
0.8
0.30.2
0.9
0.7
1.0
2.2
0.7 1.0
1.2
1.6
0.9
1.9
0.8
1.6
1.5 0.9
1.7
1.8
7.3
2.0
0.8 3.2
10.7
10.0
0.7
0.9
0.7
1.1
11.5
0.5
1.1
0.4
0.7
0.7
0.8
0.5
0.6
0.30.2
0.3
0.4 0.2
0.2
0.3
1.3
2.9
14.2
4.6
3.3
0.2
0.2
0.2
0.2
4.5
18.4
3.5
8.3
2.4
4.9
3.91.7
0.2 0.3
0.70.4
1.0
12.6
0.2
0.9
0.7
0.6
0.5
1.1
0.9
1.5
0.8
1.5
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2.0
1.2
1.0
1.1
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1.7
5.9
2.8
1.0
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0.7
1.9
1.3 1.7
1.8
1.2
0.8
0.9
4.7
5.0
0.3
1.5
1.22.5
0.2
1.1
2.4
0.5
1.4
5.4
0.2
0.1
2.7
0.7
1.9
1.8
1.2
1.1
0.8
3.0
0.4
0.3
0.4
0.3
0.5
0.4
0.4
0.4
0.6
1.1
0.8
0.8
0.6
0.3
0.7
0.4
1.01.4 0.7 0.8
3.5
3.2
2.2
1.5
23.7
2.4
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0.25
0.26
0.14
0.26
0.22
0.12
0.16
0.07
0.22
0.09
0.1
0.17
0.07
1.22
0.3
0.18
0.05
0.14
0.05
0.06
0.05
0.04
0.04
0.04
0.04
0.05
0.05
0.22
0.46
0.95
0.46
0.53
0.45
0.58
1.15
0.39
0.35
1.42
0.17
0.3
0.1
0.09
0.140.09
0.11
0.08
0.1
0.14
0.08 0.09
0.09
0.16
0.09
0.13
0.11
0.11
0.11 0.07
0.14
0.11
0.47
0.15
0.08 0.27
0.91
0.81
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0.1
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0.13 0.09
0.15
0.16
0.26
2.33
0.220.09
0.08
≥ 1.0
0.8 
0.6 
0.4 
0.2
0
≥ 10.0
8.0 
6.0 
4.0 
2.0
0
Cl-
(mg/L)
Cl-
(kg/ha)
Sites not pictured:
Alaska 01 0.04 mg/L
Alaska 02 0.20 mg/L
Alaska 03 0.04 mg/L
Alaska 97 0.45 mg/L
Puerto Rico 20 2.65 mg/L
British Columbia 22 0.22 mg/L
Saskatchewan 21 0.04 mg/L
Sites not pictured:
Alaska 01 0.1 kg/ha
Alaska 02 4.2 kg/ha
Alaska 03 0.1 kg/ha
Alaska 97 3.1 kg/ha
Puerto Rico 20 110.7 kg/ha
British Columbia 22 4.8 kg/ha
Saskatchewan 21 0.1 kg/ha
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21
28
26
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123
260
525
259
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242
330
641
214
195
780
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65
66
101120
66
53
56
79
53 54
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93
56
80
73
66
66 38
79
60
253
88
41 149
497
435
36
41
30
51
483
25
60
16
41
47
40
31
46
2017
17
24 17
15
19
79
116
414
173
130
32
20
23
32
250
759
88
412
113
241
17938
33 62
6982
49
624
48
199
33
36
22
45
33
50
30
63
21
91
54
53
48
41
86
154
125
211
268
53
63 246
38
96
79 105
87
77
55
55
182
199
35
57
3396
49
123
124
93
110
1112
59
70
100
26
82
54
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52
29
173
75
26
22
19
26
25
22
33
35
64
30
31
30
44
38
66
4693 37 47
157
148
87
88
1273
122
44
Na+
(kg/ha)
0
≥ 5.0
1.0
2.0
4.0
3.0
Na+
(μg/L)
0
≥ 500
100
400
300
200Sites not pictured:
Alaska 01 15 µg/L
Alaska 02 106 µg/L
Alaska 03 19 µg/L
Alaska 97 229 µg/L
Puerto Rico 20 1470 µg/L
British Columbia 22 274 µg/L
Saskatchewan 21 15 µg/L
Sites not pictured:
Alaska 01 0.1 kg/ha
Alaska 02 2.3 kg/ha
Alaska 03 0.1 kg/ha
Alaska 97 1.6 kg/ha
Puerto Rico 20 61.3 kg/ha
British Columbia 22 6.0 kg/ha
Saskatchewan 21 0.1 kg/ha
Sodium ion concentration (top) and wet deposition (bottom), 2013.
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At AIRMoN sites samples are collected daily within 
24 hours of the start of precipitation, often providing 
data for individual storm events. Single-storm data 
facilitate studies of atmospheric processes and the 
development and testing of computer simulations of 
these processes, such as the NOAA/HYSPLIT fate and 
transport model. Back trajectories for all AIRMoN 
samples are provided at http://nadp.isws.illinois.edu/
AIRMoN. Rapid release of data from this network is 
an AIRMoN goal. 
AIRMoN sites are equipped with the same wet-only 
deposition collector used at NTN sites. By the end 
of 2013, all AIRMoN sites operated digital raingages 
for reporting total precipitation. Each site also has 
a standard stick-type precipitation gage. Samples 
are refrigerated after collection and are shipped in 
chilled, insulated containers to the CAL for analysis. 
Samples remain refrigerated until they are analyzed. 
Refrigeration retards potential chemical changes, such 
as with H+, NH4
+, and PO4
3-. Chemical analyses and 
data screening procedures for AIRMoN and NTN are 
similar. Data from the AIRMoN are available on the 
NADP website (http://nadp.isws.illinois.edu/airmon/).
Atmospheric Integrated Research Monitoring Network 
(AIRMoN)
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The figures on page 21 show the concentration of sul-
fate and nitrate ion for each of the AIRMoN sites from 
1992 to 2013 on a hydrogen equivalents basis. The 
sulfate to nitrate ratio is also plotted. All sites indicate 
a decreasing sulfate to nitrate ratio over time, reflect-
ing targeted reductions in sulfur air emissions versus 
nitrogen emissions.
21
Concentration of sulfate and nitrate ion concentration in wet deposition samples as measured by AIRMoN,  
October 1992–December 2013. Lines indicate 180-day weighed smoothing of sulfate concentration (red), nitrate 
concentration (blue), and sulfate-to-nitrate ratio (black). Note: WV99 began measurements in June 2000.
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The MDN is the only network providing a long-term 
record for the concentration of mercury (Hg) in 
precipitation in North America. MDN sites follow 
standard procedures and use approved precipitation 
collectors and raingages. The automated collector is 
similar to the NTN collector, but it is modified to 
preserve mercury. Site operators collect samples either 
every Tuesday morning or daily within 24 hours of 
the start of precipitation. In 2013, the Devil’s Lake 
site in south-central Wisconsin (WI31), the Yorkville 
site in northwestern Georgia (GA40), the Birmingham 
site in Alabama (AL19), and the Pensacola, Florida 
site (FL96) collected daily samples. Chemical analysis 
of the MDN samples is performed by the Mercury 
Analytical Laboratory (HAL) at Eurofins Frontier 
Global Sciences, Inc., Bothell, Washington. 
All MDN samples are analyzed for total mercury con-
centration. In 2013, 19 MDN sites opted to measure 
methyl mercury (MeHg) concentrations. The HAL 
reviews field and laboratory data for accuracy and 
completeness, and identifies samples that were mishan-
dled, compromised by equipment failure, or grossly 
contaminated. Data from the MDN are available on 
the NADP website (http://nadp.isws.illinois.edu/mdn).
Mercury Deposition Network (MDN)
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Methyl Mercury 
Since 1996, subsamples of MDN precipitation have 
been analyzed for methyl mercury (MeHg) at a 
subset of NADP sites. Data from late 2002 through 
2013 will be released on the NADP website.
Samples for MeHg analysis were collected in two 
ways: split samples (or weekly) and composite 
samples (four week combined samples). For a split 
sample, an aliquot is taken from a single MDN 
total mercury sample for analysis. For a composite 
sample, a percentage of each weekly MDN sample 
is taken for four consecutive weeks, with the result-
ing composite sample analyzed.  
MDN Maps 
The maps on page 23 show spatial variability in the 
precipitation-weighted mean concentration and wet 
deposition of total mercury. Only sites meeting NADP 
completeness criteria are included. In 2013, 97 of 109 
active sites met these criteria. Spatial variability of total 
mercury can be seen on a regional and a national scale.
All samples are preserved using 1% volume:volume 
HCl and are stored in a refrigerator (4˚C) until 
analysis. MeHg concentrations are corrected for 
bubbler blanks, preparation blanks, and acid pre-
charge preservative. A reporting limit is used based 
on the mass of methyl mercury that is measured 
in the sample aliquot. Samples that were analyzed 
prior to 18 April 2007 required a minimum mass of 
0.0050 ng to be measured in the aliquot. Samples 
that were analyzed on 18 April 2007, or later, 
required a minimum mass of 0.0025 ng. 
23
Total mercury concentration (top) and wet deposition (bottom), 2013.
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Sites not pictured:
Alaska 98   2.7 ng/L
Sites not pictured:
Alaska 98       5.6 μg/m2
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AMNet sites measure atmospheric mercury fractions 
that contribute to mercury dry deposition. Sites mea-
sure concentrations of atmospheric mercury species 
(gaseous oxidized, particulate-bound, and elemental) 
using automated, continuous measurement systems. 
Measurements are made using NADP standardized 
methods, and are quality assured. 
AMNet measurements are made continuously (five-
minute and two-hour averages). Data are qualified 
and averaged to one-hour (gaseous elemental mercury, 
GEM) and two-hour values (gaseous oxidized mer-
cury, GOM, and particulate bound mercury, PBM2.5). 
Data from the AMNet are available on the NADP 
website (http://nadp.isws.illinois.edu/amn/). 
The figures on page 25 show the distribution of atmo-
spheric mercury concentrations for each site in 2013. 
The top figure shows the distribution of GEM (grey 
shaded area) in nanograms per cubic meter (ng/m3). 
The bottom figure shows the distribution of two-hour 
atmospheric concentrations of GOM (red shaded area), 
and PBM2.5 (green shaded area) in picograms per cubic 
meter (pg/m3). Indicated above each plot is the num-
ber of valid GEM, GOM, and PBM2.5 observations 
that exceed 8 ng/m3 and 40 pg/m3 respectively (400 
pg/m3 at HI00 GOM and PBM2.5), the upper limit 
shown in the plots.
Atmospheric Mercury Network (AMNet)
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Hourly GEM concentrations in ng/m3 for each AMNet site (top) and 2-hour GOM and PBM2.5 concentrations  
in pg/m3 for each AMNet site (bottom), 2013. The bubble charts indicate the number of valid observations  
for GEM values above 8 ng/m3, and GOM and PBM2.5 above 40 pg/m
3 (400 pg/m3 for HI00),  
the upper limit shown with the box plots. Note the different scale for HI00 in the bottom plot.
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The AMoN measures atmospheric concentrations 
of ammonia (NH3) gas. The network uses passive 
diffusion-type samplers. This allows for cost-effec-
tive, straightforward, and simple measurements. 
Observations are made over a two-week period with 
some sites measuring in triplicate. This provides an 
integrated and quality-assured estimate of ammonia 
in the air. These data are used to assess long-term 
NH3 trends, provide necessary information for model 
development and verification, and assess changes in 
atmospheric chemistry. 
At the end of 2013, there were 64 AMoN sites. Data 
from the AMoN are available on the NADP website 
(http://nadp.isws.illinois.edu/amon/). 
The figures on page 27 show the distribution and sea-
sonality of gaseous ammonia concentrations for each 
site meeting completeness criteria. In 2013, 61 of 64 
active sites met these criteria. In the top figure, circles 
represent annual average concentrations in micrograms 
per cubic meter (μg/m3) at each site. In the bottom 
figure, the relative concentration for each site is shown 
for each calendar quarter. The size of the wedge is the 
relative percentage for the quarter. The size of the pie 
chart is proportional to the annual average for the site.
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27
Average ammonia concentrations as measured by AMoN (top), and quarterly relative percentage  
(Q1 = January, February, March, etc.) for each AMoN site (bottom), 2013.  
Size of the symbol in the bottom plot is relative to the annual concentration. 
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Concentration
(µg/m3)
Q1
Q2
Q3
Q4
Relative 
concen-
tration
1 3 6
NH3
2.71
0.61
1.06
1.17
1.61
4.62
0.52
3.97
0.59
0.42
0.85
1.09
1.62
1.44
0.62
1.00
1.31
2.73
1.73
1.742.26
1.76
1.17
1.96
0.45
0.79
1.99
0.43
1.57
0.48
0.87
0.53
3.62
0.28
0.73
0.62
1.47
0.55
0.36
0.56
0.35
0.37
0.75
1.85
0.83
1.35
1.59
0.41
0.59
0.56
4.28
18.75
3.89
0.46
0.49
0.35
2.17
1.04
0.50
0.54
0.50
Co
NH3
ncentration
(µg/m3)
< 0.40
0.40 - 0.80
0.80 - 1.20
1.20 - 1.60
1.60 - 2.00
2.00 - 2.40
> 2.40
The NADP is the National Research Support Project-3: A Long-Term Monitoring Program in Support of Research on the 
Effects of Atmospheric Chemical Deposition. More than 250 sponsors support the NADP, including private companies 
and other non-governmental organizations, universities, local and state government agencies, State Agricultural 
Experiment Stations, national laboratories, Native American organizations, Canadian government agencies, the National 
Oceanic and Atmospheric Administration, the Environmental Protection Agency, the Tennessee Valley Authority, the 
U.S. Geological Survey, the National Park Service, the U.S. Fish & Wildlife Service, the Bureau of Land Management, 
the U.S. Department of Agriculture - Forest Service, and the U.S. Department of Agriculture - National Institute of Food 
and Agriculture, under agreement no. 2012-39138-20273. Any opinions, findings, and conclusions or recommendations 
expressed in this publication are those of the authors and do not necessarily reflect the views of the sponsors or the 
University of Illinois. 
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All NADP data and information, including color contour maps in this publication, are available from the NADP website: 
http://nadp.isws.illinois.edu. Alternatively, contact: NADP Program Office, Illinois State Water Survey, 2204 Griffith Dr., 
Champaign, IL 61820, Tel: (217) 333-7871, Fax: (217) 333-0249, E-mail: nadp@isws.illinois.edu. 
The NADP Program Office is located at the Illinois State Water Survey, a division of the Prairie Research Institute at the 
University of Illinois at Urbana-Champaign.
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